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Necrotizing fasciitis of the male ge-
nitalia was first described 100 years
ago. Although the mortality of this
condition has generally been high,
the last few years have seen dramatic
therapeutic improvements. This
paper details the treatment of necro-
tizing fasciitis in two patients and
describes a plan of management,
which includes early diagnosis, vigor-
ous antibiotic treatment and radical
d.bridement of the necrotic tissues,
that should improve the prognosis of
the condition.
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Table I-Characteristics and outcome of treatment* in patients with necrotizing fasciitis

Patient Age Results of
no. (yr) Associated conditions culture Complications Outcome

1 50 Hypertension, diabetes Streptococcus bovis, Cardiac arrhythmia, Complete recovery
Kiebsiella oxytocu, .ongestive heart failure,
anaerobic streptococci diabetes, respiratory

failure, nutrition
2 52 Paraplegia, urethral /3-hemolytic streptococci, Septicemia, penile gangrene Recovery, but needed

stricture Proteus mirabilis, S. bovis suprapubic cystotomy
and penectomy

3 65 Diabetes, hypertension, S. faecalis, S. viridans None Complete recovery
congestive heart failure

4 82 Alcoholism, poor hygiene, Anaerobic streptococci, Septic shock, Complete recovery
obesity P. mirabilis gastrointestinal

hemorrhage, "shock lung"
5 60 Minor scrotal trauma Staphylococcus aureus, None Complete recovery

Bacteroidesfragilis
6 25 Ischiorectal abscess S. faecalis, Escherichia Seizures, pulmonary edema Complete recovery

coli, B. fragilis
7 66 Recent myocardial B. fragilis, Pulmonary edema, Recovery; died of

infarction, psoriasis of B. melaninogenicus, congestive heart failure, unrelated causes
scrotum anaerobic streptococci, pneumonia

j3-hemolytic streptococci,
Clostridium welchii

8 64 Recent orchidectomy Enterobacter cloacae. None Complete recovery
S. fuecalis, anaerobic
streptococci

*AII patients were treated with aggressive resuscitative measures, combination antibiotic therapy and immediate radical debridement.



studies, however, support immedi-
ate, and if necessary repeated, radi-
cal d.bridement.46 We report our
experience with aggressive antibiotic
therapy, life-supporting measures
and early extensive radical excision
of the necrotic tissue.

Patients
Over a 10-year period (September

1972 to September 1982) eight pa-
tients with Fournier's gangrene were
admitted to hospitals affiliated with
Queen's University, Kingston, Ont.
We analysed the cases according to
age, presentation, associated condi-
tions, bacteriologic findings, treat-
ment, postoperative course and out-
come (Table I). All the patients
were treated with aggressive resusci-
tative measures (restoration of nor-
mal blood pressure and urinary out-
put, assisted ventilation, if neces-
sary, and correction of metabolic
disturbances), antibiotic therapy
and immediate radical d.bridement,
which included the removal of all
tissue that appeared to be necrotic
and nonviable, and careful manage-
ment and monitoring in a surgical
intensive care unit.
We describe two cases that illus-

trate the varied causes of necrotiz-
ing fasciitis, the protean manifesta-
tions of the gangrenous process and
the need for close monitoring of the
patient.

Patient 1
A 50-year-old man with hyperten-

sion and diabetes was admitted to
hospital with bilateral scrotal swell-
ing and pain that had developed
suddenly 4 days earlier. There was
no history of trauma to the scrotum.
He had been treated initially by his
physician with cloxacillin. However,
a purulent bloody discharge had
begun from a necrotic area in the
scrotum.

At the time of examination in the
emergency department the patient
was febrile and hypotensive (blood
pressure 80/50 mm Hg), and the
scrotum was swollen and erythema-
tous, with a gangrenous area (Fig.
1). Swelling and erythema extended
to the inguinal region.

After immediate and aggressive
resuscitative measures (correction of
the circulatory problem with intrave-
nously administered fluids and cor-
ticosteroids) and institution of com-

bination antibiotic therapy with pen-
icillin, gentamicin and clindamycin
all the devitalized tissue was re-
moved; the testicles were left ex-
posed but intact. Incision and
d.bridement were done to the left
inguinal area. Extensive d.bride-
ment was required along the ingui-
nal and femoral canals and the
lower abdominal wall.

Histologic examination of the tis-
sues revealed necrosis, and cultures
of the purulent discharge yielded
Streptococcus bovis, anaerobic
streptococci and Kiebsiella oxytoca.

Immediately after surgery the pa-
tient was admitted to the surgical
intensive care unit, where he was
treated for respiratory failure, cardi-
ac arrhythmias and congestive heart
failure. Because the gangrenous
process was extending along the ab-
dominal wall towards the axilla,
d.bridement was performed again
36 hours after the first operation.
The patient received ventilatory sup-
port and total parenteral nutrition
for 2 weeks. Although epithelializa-
tion was satisfactory, skin grafting
of the groin was carried out 2
months later to facilitate healing.

At the time of discharge from
hospital there was a small area of
granulation tissue in the groin, but it
healed spontaneously over the next
few months.

Patient 2
A 52-year-old paraplegic man

presented with an acute swelling of
the right side of the scrotum and
fever, chills, nausea and vomiting.
At the time of examination in the
emergency room he was febrile, and
the right side of the scrotum was
hot, erythematous and edematous.
The initial diagnosis was epididy-

mo-orchitis, for which he received
intravenous therapy with ampicillin.
However, his condition deteriorated
over the next 16 hours. Septicemia
was diagnosed clinically, and the
scrotum was becoming gangrenous.
Immediately the necrotic area as
well as the right side of the scrotum
and the right testicle were excised.
He was found to have a urethral
stricture, and a suprapubic catheter
was inserted.

Histologic examination revealed
necrotizing fasciitis with a sharp
demarcation at the tunica albuginea
testis between the essentially normal
testicular tissue and the necrotic
tissue of the scrotum (Fig. 2). Cul-
tures yielded fl-hemolytic strep-
tococci, Proteus mirabilis and S.
bovis.

Postoperatively the patient was
admitted to the surgical intensive
care unit. Although his condition
improved over the next 4 days, the
gangrenous process extended into
the deep tissues of the penis (Fig. 3),
so penectomy was performed. Histo-
logic examination of the penis
showed necrosis extending into the
spongy tissues of the corpus spongi-

FIG. 1-Patient 1: Fournier's gangrene, with swelling and erythema in scrotum and
early necrosis.
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osum, both corpora cavernosa and
the urethra.
One month later he underwent

skin grafting of the perineal area,
and he did well following discharge
from hospital.
Discussion

Necrotizing fasciitis of the male
genitalia, or Fournier's gangrene,
usually occurs in men aged over 50
years, although it can occur at any
age.7 In our eight patients it was
associated with debilitating condi-
tions such as diabetes, alcoholism,

ischemic heart disease and peripher-
al vascular disease, was preceded by
local trauma, or was associated with
underlying urinary tract diseases
(urethral stricture) or perianal dis-
ease (perirectal abscess). In bne of
our patients (no. 8) necrotizing fas-
ciitis developed following orchidec-
tomy. It has also been reported to
occur following such surgical proce-
dures as herniorrhaphy, hydrocelec-
tomy, hemorrhoidectomy,2 prostatic
biopsy6 and vasectomy.8 Another of
our patients (no. 7) had extensive
psoriasis of the scrotum; an injury to

FIG. 2-Patient 2: sharp demarcation at tunica albuginea testis between essentially
normal testicular tissue (right) and necrotic connective tissue and skin of scrotum.
(Hematoxylin-eosin; magnification X80).

FIG. 3-Patient 2: gangrene extending into deep tissue of penis.

the skin may have created the route
of entry for bacteria.

Although gangrene may appear
early and progress dramatically
within a few hours, it more fre-
quently has an insidious course. In
most of our patients it started as
pain in the scrotum and was rapidly
followed, or preceded. by fever,
swelling and redness that progressed
to gangrene. Once gangrene is es-
tablished in the scrotum, there is an
explosive downhill course, with rapid
extension of inflammation, subcuta-
neous emphysema and gangrene into
the groin and along the abdominal
wall (as in our patient 1). In our
patient 2 the gangrenous process
extended through all the layers of
the penis, which resulted in a partial
autopenectomy. Patients also experi-
ence septicemia with nausea, vomit-
ing, prostration and shock, all of
which result in death unless very
vigorous and appropriate measures
are taken.
The infecting organisms probably

pass through Buck's fascia of the
penis and spread along the dartos
fascia of the scrotum and penis,
Colles' fascia of the perineum and
Scarpa's fascia of the abdominal
wall.4'9 All the previous reports of
necrotizing fasciitis have empha-
sized the absence of involvement of
the testis and spermatic cord struc-
tures; however, histologic verifica-
tion of this observation was rarely
provided.7 Orchidectomy should be
avoided, but we have occasionally
performed immediate or delayed or-
chidectomy to facilitate healing and
closure. In our patients histologic
examination demonstrated that the
testes were not involved in the nec-
rotic process. Extension of the infec-
tion into the deep structures of the
penis, as in patient 2, has not previ-
ously been reported. A penectomy
should be avoided unless the gangre-
nous process is conclusively deemed
irreversible and extensive. The ini-
tial treatment should be d.bride-
ment of the skin of the penis, fol-
lowed by grafting if necessary.
The organisms associated with

necrotizing fasciitis are varied, and
generally many strains are cultured,
the most common being streptococci
(including anaerobic), Proteus,
Kiebsiella, Bacteroides and Es-
cherichia coli. It has been suggested
that an interaction among several
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organisms is usually necessary to
cause the process.

After appropriate specimens are.
taken for culture, wide-spectrum
parenteral antibiotic therapy with
agents effective against the most
likely organisms must be instituted.
We generally use combination ther-
apy with penicillin, an aminoglyco-
side and an antibiotic effective
against anaerobic bacteria, such as
clindamycin or cefoxitin. We believe
that antibiotic therapy, rapid resus-
citation of the patient, and immedi-
ate and extensive d.bridement of all
tissue that appears to be necrotic
and nonviable are mandatory. This
approach has produced rapid local
and general improvement and prob-
ably accounts for the survival of all
our patients. Because it is often
difficult to delineate viable skin
margins repeated d.bridement may
be required. Temporary urinary or
fecal diversion is indicated when
there is an underlying urinary tract
disease (e.g., urethral stricture or
incontinence) or perianal disease
(e.g., fistula). Hyperbaric oxygen
therapy may also be useful; howev-
er, it is not an alternative to appro-
priate antibiotic therapy and sur-
gery.

Following appropriate surgical
management the patient should be
cared for in a surgical intensive care.
unit since serious cardiopulmonary
complications are common. Other
long-term problems, such as nutri-
tional support, must be considered
during convalescence; total paren-
teral hyperalimentation or an oral
elemental diet should be instituted if
a long, complicated postoperative
course is expected.

Although radical d.bridement
often results in a substantial loss of
skin on the penis, perineum, testes
and abdomen, rapid epithelialization
occurs after healthy granulation tis-
sue has appeared. We found that the
healing time was substantially de-
creased with the judicious use of
split-thickness. skin grafts.
On the basis of our experience, we

propose the following plan of man-
agement for necrotizing fasciitis of
the male genitalia. The physician
must act promptly if the scrotum or
the penile skin is inflamed and gan-
grenous changes appear. Combina-
tion antibiotic therapy with three
agents must be instituted immedi-

ately and must be appropriate for all
the etiologic agents possibly involved
in the gangrenous process. The pa-
tient should undergo surgery as soon
as possible, ideally after his condi-
tion has been stabilized. The surgi-
cal procedure should include exci-
sion of all necrotic tissue and other
tegumental structures showing evi-
dence of cellulitis or crepitation. The
surgical field should be generously
irrigated with distilled water follow-
ing d.bridement. The incision
should be packed open with gauze
soaked with saline or povidine-io-
dine, and no attempt at primary
closure should be made. The postop-
erative course should be managed
and monitored in a surgical inten-
sive care unit.
The mortality of necrotizing fas-

ciitis has been reported to range
from 13% to 22%.. A treatment plan
such as we have proposed may sig-
nificantly reduce the morbidity and
mortality of this disease over the
rates of the last century.
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